Background Platinum-etoposide (PE) chemotherapy (CH) is a globally established combination for extra-pulmonary high grade neuroendocrine carcinoma (EP-G3-NEC); the optimal schedule has not been established. Methods An international survey was designed, and completed by clinicians with an expertise in the field to assess consistency in clinical practice. Results Seventy-five replies were received (June-Nov'17). A minority of physicians (13; 17.6%) did not take Ki-67 or morphology (9; 12.0%) into consideration for selection of CH. Most (72; 96.0%) selected PE-CH as first-line treatment for EP-G3-NEC. CH schedules varied: cisplatin-based (37/71; 52.1%), carboplatin-based (34/71; 47.9%); intravenous etoposide (64/71; 90.1%), oral etoposide (7/71; 9.9%). Choice of second-line CH depended on time to progression on PE-based firstline: if > 6 months, re-challenge with PE was the preferred choice (34; 45.9%); if < 6 months, alternative combinations such as fluoropyrimidine/irinotecan (21; 29.2%) or temozolomide/capecitabine (22; 30.6%) were used. Conclusion Significant variation in PE regimen employed exists. Standardising clinical practice would facilitate clinical trial development.
Introduction
Neuroendocrine neoplasms (NENs) are considered to be rare malignancies, although their incidence has been rising [1] ; they are classified according to tumour morphology and proliferation (according to the World Health Organisation (WHO)/European Neuroendocrine Tumor Society (ENETS) guidelines [2] ). Morphology is classified as well-or poorly-differentiated. Proliferation is assessed objectively by Ki-67 index or mitotic count. Malignancies with a Ki-67 index > 20% are considered high-grade (grade 3) neuroendocrine carcinomas (G3-NEC), when morphology confirms poor differentiation. A subset of G3 tumours (Ki-67 > 20%) show well-differentiated morphology and are known as G3-neuroendocrine tumours (G3-NETs) [3] . Extra-pulmonary G3-NECs (EP-G3-NECs) are usually diagnosed in advanced stages, when only palliative treatment is available [2, 4] , thus survival is poor (12-17 months) due to their aggressive natural history [3] [4] [5] .
Platinum-etoposide chemotherapy is the globally-established standard of care for the first-line treatment of patients with advanced EP-G3-NEC, based on the treatment algorithm for its pulmonary counterpart (small cell lung cancer) and on high tumour response rates reported with this combination in a small retrospective study from 1991 [6, 7] . This practice has not changed over the last three decades and has never been corroborated by prospective trials. The most updated ENETS guidelines state that "The combination of cisplatin and etoposide, or alternative regimens substituting carboplatin for cisplatin or irinotecan for etoposide, are recommended as first-line therapy" [8] . Given these choices, the optimal chemotherapy option for patients with advanced EP-G3-NEC remains controversial and is expected to vary significantly between treating centres and clinicians. Some studies have suggested the potential role of Ki-67 for selection of chemotherapy regimens (higher response to platinum-etoposide chemotherapy for patients with higher Ki-67 (> 55%)) [2, 4] . However, this has not been validated in prospective series. Furthermore, although platinum-etoposide chemotherapy is the most commonly used in clinical practice, a number of schedules exist and the most effective schedule/dose/administration route of such combinations has not been established [9, 10] .
In addition, a number of retrospective series have reported results of use of multiple chemotherapy regimens (temozolomide-based, taxane-based, 5-fluorouracil-or topotecanbased) after failure of platinum-etoposide therapy in patients with NECs [2] . The most suitable chemotherapy regimen in the second-line setting, therefore, also remains unknown [8] . There is heterogeneity of treatments offered to patients diagnosed with EP-G3-NECs, and so retrospective studies are underpowered and the design of prospective clinical trials is difficult, both in the first-and second-line setting.
Methods
To clarify current practice in the management of advanced EP-G3-NECs, an international survey was designed to investigate the use of chemotherapy across centres with an expertise in NENs. The survey was circulated and completed by clinicians with an expertise in the field. The aim was to identify which platinum-etoposide chemotherapy schedules were in use across centres, and thereby assess consistency in clinical practice. Duplicate replies from an individual centre were excluded, if these concurred.
Results
One-hundred and twenty individuals with an expertise in NENs were approached. Seventy-five replies were received (June-November 2017). Surveys were completed by Medical Oncologists (n = 53; 70.7%), Radiation Oncologists (12; 16.0%), Gastroenterologists (8; 10.7%) and Endocrinologists (2; 2.7%). The United Kingdom was the most represented country (n = 25 responses; 33.3%), followed by Spain (13; 17.3%), Italy (9; 12%), France (7; 9.3%) and others [Sweden (2; 2.7%), Netherlands (2; 2.7%), Greece (3; 4.0%), Germany (1; 1.3%), Denmark (2; 2.7%), Belgium (1; 1.3%); USA (1; 1.3%), others (8; 10.7%)]. Most physicians completing the survey (40; 53.3%) had > 10 years of experience in the field and 32 (43.20%) were working in ENETS Centres of Excellence (CoE). A small minority did not take Ki-67 (n = 13 respondents; 17.6%) or morphology (9; 12.0%) into consideration for selection of chemotherapy regimens. Although Ki-67 (using a threshold of 55%) was considered to be clinically informative for tailoring treatment by 31.1% of physicians, a significant number of experts (43.2%) did not use a Ki-67 cut-off for this purpose; 8.1% used an alternative cut-off for chemotherapy-related decisions.
Most respondents (n = 72; 96.0%) agreed on selecting platinum-etoposide chemotherapy [cisplatin-based (37/71; 52.1%) or carboplatin-based (34/71; 47.9%)] as first-line treatment for advanced EP-G3-NEC regardless of differentiation and Ki-67 (Fig. 1) , although there was a large number of different platinum-etoposide schedules used (Table 1) . When etoposide was used, it was predominantly administered in intravenous vs. oral form (64/71; 90.1% vs. 7/71; 9.9%, respectively). The dose of carboplatin was predominantly at a dose of area under the curve (AUC) of 5 (84.3%); others included AUC 6 (9.8%), AUC 4 (3.9%), and "other" (2%). Chemotherapy was usually administered up to a maximum of 6 cycles (58; 79.5%).
The choice of second-line chemotherapy depended on time to disease progression after completion of first-line 
Discussion
Results from the current survey highlight the challenges for physicians treating EP-G3-NECs, with respect to uncertainty regarding the optimal chemotherapy schedule to use. Even though there is near consensus in the selection of platinumetoposide based chemotherapy for the first-line treatment of patients with advanced EP-G3-NEC, this survey shows the significant heterogeneity and variability in platinum-etoposide regimen use that exists across institutions. Given the difficulties in conducting prospective clinical trials in this setting, a consensus statement establishing recommended regimens and schedule may be warranted to standardise practice and facilitate clinical trial development. However, at present, such advice would not be based on strong levels of evidence (level A/level B) since prospective randomised studies do not exist. There are ongoing trials in the first and second-line settings in this disease group which may inform the community further; treating patients based on decisions from multidisciplinary committees in centres with a clear expertise in NENs is of radical importance until results of such clinical trials are available.
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